JP2001-235606A 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] It is the transparency reflecting plate characterized by the concave convex of this plane 
member arranging the layer in which it has a concave convex and the optical diffusibility ability 
expressed with the plane member to which the sum total of the permeability of the light from a concave 
convex side and the reflection factor of the light from the opposite side exceeds 100% in Hayes has 60% 
or more of diffusion function to the field of the opposite side. 
[Claim 2] The transparency reflective mold polarizing plate characterized by arranging a polarizing plate 
with a concave convex to a transparency reflecting plate according to claim 1 in the field of the opposite 
side. 

[Claim 3] The transparency reflective mold liquid crystal display characterized by turning a concave 
convex in the direction of an optical outgoing radiation side of a tooth-back exposure mold light source 
unit, and arranging a transparency reflecting plate according to claim 1 or a transparency reflective 
mold polarizing plate according to claim 2 between the optical outgoing radiation side of a tooth-back 
exposure mold light source unit, and the liquid crystal display section. 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the transparency reflecting plate which realizes high 
permeability and a high reflection factor, a transparency reflective mold polarizing plate, and the 
transparency reflective mold liquid crystal display which calls and comes to use it. 
[0002] 

[Description of the Prior Art] In recent years, the liquid crystal display of an electronic notebook besides 
a note type word processor and a personal computer, a Personal Digital Assistant machine, an 
amusement device, and a portable telephone etc. is various, and is used. As for the pocket device, many 
transflective reflective mold liquid crystal displays are used among these. In day ranges or a bright 
location, a transflective reflective mold liquid crystal display is used as a reflective mold (it is called a 
reflective condition below) using the natural light or indoor light, and is used in Nighttime or a dark 
location as a transparency mold (it is called a transparency condition below) which used the back light. 
As a transflective reflective mold liquid crystal display, what has been arranged with the configuration of 
the 1st polarizing plate / liquid crystal cell (TN eel, STN eel) / the 2nd polarizing plate / transflective 
reflecting plate / back light unit is known. 

[0003] What reconciled the reflex function and the transparency function is known by distributing 
inorganic particles, such as a pearl mica with a high refractive index, in a matrix as a transflective 
reflecting plate used for these displays, reflecting light by these particles in the state of reflection, and 
making light penetrate from between these particles in the state of transparency. For example, the 
reflective transparency object with which the part which reflects light, and the part which penetrates 
light formed in JP,55"103583,A the pattern arranged by turns is indicated. As another example, the 
transflective reflective mold polarizing plate which comes to distribute the transparence and/or 
translucent particle of an aluminum oxide, titanium oxide, aluminium powder, tin powder, gold dust, 
silver dust, etc. in an adhesion ingredient layer at homogeneity is indicated by JP,55"46707,A. As a 
method different from the above, to JP,5-59404,U and JP,11-224058,A, a prism sheet is turned to a back 
light side, and is arranged like this invention, and the liquid crystal display of the method which 
penetrates back light light from a prism top-most-vertices side is indicated. 
[0004] Moreover, like this invention, a prism sheet is turned to a tooth-back side, and is arranged, the 
transmitted light is penetrated from a prism top-most-vertices side, front light is reflected inside prism 
and the liquid crystal display which was going to be compatible in penetrable ability and the reflective 
engine performance is indicated by JP,9-311332,A. 

[0005] 
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[Problem(s) to be Solved by the Invention] However, the method which performs distribution of the 
transmitted light by dispersion of a particle like JP,55-103583,A and a JP, 55*46707, A publication etc. and 
the reflected light was not necessarily enough in respect of brightness and visibility, when a transflective 
reflective mold liquid crystal display was equipped with those transflective reflecting plates and they 
were driven, since penetrable ability and the reflective engine performance had a trade-off relation. That 
is, drawing 1 is drawing showing the principle of the conventional transflective reflecting plate which 
made the matrix distribute an inorganic particle with high refractive indexes, such as the conventional 
pearl mica, a particle with a metaled high reflection factor, etc. Above corresponds [ down / of drawing 1 ] 
to a tooth back at a watcher side. As shown in drawing 1 , in order for a part of light from a tooth back to 
be reflected by the inorganic particle metallurgy group particle and to return to a tooth back again in the 
conventional transflective reflecting plate, when using it in the state of transparency, only the light 
which leaks from the clearance between particles substantially is used, and there was a problem to 
which the use effectiveness of light cannot make permeability high bad. That is, since it is necessary to 
lower the content of a particle in order to obtain high permeability, and it is necessary to gather 
permeability, a reflection factor falls. Moreover, in order to gather a reflection factor conversely, it is 
necessary to raise the content of a particle, and there is a problem on which permeability falls in that 
case. Therefore, in the conventional transflective reflecting plate, the sum of permeability and a 
reflection factor had become 100% or less. In addition, in order to consider as a transparency reflective 
mold display in liquid crystal display methods, such as TN and STN, it is common to use a back light 
system, but when using a back light system, also in case the outgoing radiation light from a light guide 
plate has directivity to some extent and an extraneous light is used, the case where light with strong 
directivity is used is assumed. In the case of the strong directive light source, by the display of the 
direction of outgoing radiation where luminous intensity is large, and the display of the direction of 
outgoing radiation where luminous intensity is small, since brightness differs greatly, there is a problem 
to which visibility falls. Therefore, transparency mold It is necessary to also give a diffusion function, 
maintaining both transparency and the reflective engine performance at high performance, in order to 
ease directivity in which case of a reflective mold and to improve visibility to it. however, to JP,5"59404,U 
or JP,11-224058,A Although the transparency mold liquid crystal display which turned the prism side to 
the light guide plate, has arranged the smooth side of a prism sheet to the watcher side, condensed the 
outgoing radiation light from a light guide plate in the direction of a transverse plane by the side of a 
watcher using refraction and reflection of prism, and raised the use effectiveness of the back light light 
source is indicated There is no way of thinking of use as a reflective mold display of not using the back 
light light source but using the light from a watcher side by the total reflection of prism, and the design 
of the diffusion plate for easing the directivity of the prismatic reflection light in use with a reflective 
mold is not taken into consideration, either. 

[0006] Next, the liquid crystal display which turns the smooth side of a prism sheet to a watcher side, 
turns the prism side of a prism sheet to a tooth-back side, and it comes to arrange also in the case of a 
method given in JP,9-311332,A is indicated. By the total reflection by prism, this application gives 
include-angle selectivity, and reflects the light by the side of a watcher, and it is the description for the 
light by the side of a liquid crystal panel tooth back to give include-angle selectivity, and to make a 
watcher side reach. However, since a strong directive back light light is strongly refracted in the 
direction of [ other than the transverse plane of a liquid crystal display ] when a common back light is 
adopted as this application with a transflective reflective mold liquid crystal display, since it assumes 
that this application uses directive weak external ambient light, without using a back light, the 
brightness of the direction of a transverse plane will fall. Moreover, this application is the means of 
displaying by the polymer dispersed liquid crystal, since light-scattering nature is in the polymer 
dispersed liquid crystal itself, when using directive weak external ambient light, makes it dependent on 
own light- scattering nature of a polymer dispersed liquid crystal about a diffusion function, and has not 
made reference about use of a diffusion plate. It is a transparency mold, when the purpose of this 
invention optimizes transparency, the reflective engine performance, and the diffusion fiinction of light 
with sufficient balance, a transparency reflective mold liquid crystal display is equipped and it drives. It 
is for offering the transparency reflecting plate which was excellent in both [ of a reflective mold ] cases 
in respect of brightness and visibility, a transparency reflective mold polarizing plate, and the 
transparency reflective mold liquid crystal display using it. 

[0007] 

[Means for Solving the Problem] this invention persons have a concave convex, as a result of inquiring 
wholeheartedly, in order to solve the above-mentioned technical problem. The permeability of the light 
from a concave convex side, To the plane member to which the sum total with the reflection factor of the 
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light from the opposite side exceeds 100%, a concave convex by combining with the field of the opposite 
side the layer which has a specific diffusion function It came to complete a header and this invention for 
the ability of the optical member in which visibility is brightly excellent also in the state of which for a 
high reflection factor to be obtained in the state of reflection, and for high permeability to be obtained in 
the state of transparency, and to be obtained. 

[0008] That is, this invention offers the following (l) - (3). 

(1) It is the transparency reflecting plate characterized by the concave convex of this plane member 
arranging the layer in which it has a concave convex and the optical diffusibility ability expressed with 
the plane member to which the sum total of the permeability of the light from a concave convex side and 
the reflection factor of the light from the opposite side exceeds 100% in Hayes has 60% or more of 
diffusion function to the field of the opposite side. 

(2) The transparency reflective mold polarizing plate characterized by arranging a polarizing plate with 
a concave convex to a transparency reflecting plate given in the above (l) in the field of the opposite side. 

(3) The transparency reflective mold liquid crystal display characterized by turning a concave convex in 
the direction of an optical outgoing radiation side of a tooth-back exposure mold light source unit, and 
arranging a transparency reflecting plate given in the above (l), or a transparency reflective mold 
polarizing plate given in the above (2) between the optical outgoing radiation side of a tooth-back 
exposure mold light source unit, and the liquid crystal display section. 
[0009] 

[Embodiment of the Invention] Next, this invention is explained to a detail. Hereafter, although the 
optical member of this invention is explained below using drawing, this invention is not limited to the 
illustrated example. 
[00 10] drawing 2 a cross section - a triangular fine " it is drawing in which carrying out the 
laminating of the transparency reflecting plate and polarizing plate which have a diffusion layer at the 
rear face of the prism sheet in which irregularity was formed on the front face, and showing the principle 
of this invention. Down [ of drawing ] corresponds to the tooth-back side of liquid crystal DIPUREI, and 
above [ of an opposite direction ] corresponds to a watcher side. At this invention, the member to which 
the sum total of the reflection factor of the light from [ of a prism sheet ] a smooth side exceeds 100% is 
used by the concave convex, i.e., this instantiation, the permeability of the light from a prism side, and 
the hard flow side, i.e., this instantiation. Therefore, in the state of the transparency which turned on 
the back light, the great portion of back light light passes through a prism side from down, and it 
reaches a watcher side. In the natural light from above, indoor light, etc., in the state of the reflection 
from which the natural light, indoor light, etc. are obtained enough, most reaches a watcher side by 
reflection with the backscattering or prism in a diffusion layer. That is, it becomes possible to overthrow 
the trade-off relation of the permeability and reflection factor that the sum of permeability and a 
reflection factor is 100% or less which were the difficulty of the transflective reflecting plate of a 
conventional type, and, in both [ of a transparency condition and a reflective condition ] case, the use 
effectiveness of light improves sharply compared with the conventional method. Moreover, even when 
directivity is strong, in order to pass the diffusion layer of the suitable property which both back light 
light and extraneous light indicate by this invention to back light light and an extraneous light, also 
with a use gestalt, light is scattered about moderately and visibility of a reflective mold [ a transparency 
mold and / both ] improves to them. 

[00 11] It has a concave convex in this invention, and the plane member to which the sum total of the 
permeability of the light from a concave convex side and the reflection factor of the light from the 
opposite side exceeds 100% is explained below, as an example - a cross section - a triangular line - the 
prism sheet in which irregularity was formed on the front face is shown in drawing 3 . As a prism sheet 
of such a configuration, the trade name "BEFII 90/50" by Minnesota Mining & Mfg. Co. etc. is marketed. 
The beam of light irradiated from the prism forming face side by drawing 3 is refracted, and most is 
penetrated like a. If it reflects and incidence of the reflected light is further carried out to other prism 
sides below by the critical angle when incidence is carried out to a prism side below by the critical angle 
among the beams of light by which incidence was carried out from the smooth side side in which prism is 
not formed like b on the other hand, it will be reflected again and the beam of light will be penetrated 
from the prism forming face side from a smooth side side to the prism sheet exterior. This is called 
retroreflection. When there is much above-mentioned retroreflection, the permeability of the beam of 
light irradiated from the prism forming face side and the reflection factor of the beam of light irradiated 
from the smooth side side in which the prism of the opposite side is not formed come to exceed 100%. The 
same operation can be attained by designing the configuration, refractive index of the quality of the 
material, etc., even if it is the projection configuration of the shape of configurations other than a prism 
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sheet, for example, the configuration of the lenticular lens with which the toothing-like ridgeline was 
extended to the line, a multiple drill, or a semi-sphere. And if a concave convex is turned and the optical 
member which has such a function is arranged to the optical outgoing radiation side of the light guide 
plate of the back light system of a transparency reflective mold liquid crystal display, compared with the 
case where the transflective reflecting plate of a conventional type with the trade-off relation to 
permeability and a reflection factor is used, it can be used as an outstanding transparency reflecting 
plate. 

[0012] As the shape of toothing of the plane member of this invention, at least one or more sorts of a 
right circular cone, an oblique circular cone, a pyramid, an oblique angle drill, a wedge action die, a 
convex polyhedron, the structure chosen from hemispherical **, and the structure of having those partial 
configurations in a list are mentioned. In addition, there may not be the need that the shape of the 
surface type of the shape of a semi-sphere said by this invention is not necessarily a true globular form- 
like, and may be an ellipsoid configuration and the convex surface configuration which deformed more. 
Moreover, the prism configuration where the toothing-like ridgeline was extended to the line, a 
lenticular lens configuration, and a Fresnel lens configuration are also mentioned. The slant faces 
applied to a valley line from the ridgeline may be a plane, the shape of a curved surface, and both 
complex configuration. 
[0013] Although there is especially no limitation about the height of a concave convex, 10 micrometers - 
about 1mm is desirable from a viewpoint which does not affect a panel dimension, for example when 
u sing for a liquid crystal display. 

[0014] Although there is especially no limitation about the configuration period of a concave convex, 
when using for a liquid crystal display for example, 1 micrometer - 100 micrometers or 300 micrometers - 
about 1mm is desirable from a viewpoint of prevention of moire or brightness unevenness. 
[0015] The following approach etc. is mentioned as an approach of forming the concave convex of this 
invention. 

1) How to form in a roll or original recording the negative mold of the configuration made into the 
purpose, and give a configuration by embossing. 

2) How to form in a roll or original recording the negative mold of the configuration made into the 
purpose, fill up a negative mold with thermosetting resin, and exfoliate from an after [ heat hardening ] 
negative mold. 

3) How to irradiate ultraviolet rays or an electron ray and exfoliate the stiffened resin and the base 
material film which it pasted up from a negative mold, forming in a roll or original recording the 
negative mold of the configuration made into the purpose, applying ultraviolet rays or electron ray 
hardening resin, and covering a transparence base material film on an intaglio through resin liquid after 
filling up a crevice. 

4) The solvent cast method which forms the negative mold of the target configuration in the flow casting 
belt, and gives the target configuration at the time of casting. 

5) How to print the resin hardened with light or heating to a transparence substrate, harden with light 
or heating, and form irregularity. 

6) How to carry out cutting of the front face with a machine tool etc. 

7) How to stuff the particle of various configurations, such as a ball and a polyhedron, into extent 
halfway buried in a base material front face, unify, and make a base material front face the shape of 
toothing. 

8) How to apply to a base material front face what distributed the particle of various configurations, such 
as a ball and a polyhedron, to the little binder, and make a base material front face the shape of toothing. 

9) How to apply a binder to a base material front face, sprinkle the particle of various configurations, 
such as a ball and a polyhedron, on it, and make a base material front face the shape of toothing. 
[0016] Next, the layer which has the diffusion function arranged to the field of the opposite side is 
explained below to be the concave convex used for this invention. The optical diffusibility of a diffusion 
layer is JIS. Hayes (haze value) by the measuring method of K-7105 prescribes. 60% or more of Hayes of 
the diffusion layer of this invention is desirable. Also in reflective mode when Hayes uses a strong 
directive back light light by the transparent mode at less than 60%, when the directivity of an 
extraneous light is strong, directive relaxation of those use light is inadequate, and visibility etc. 
becomes inadequate. As an example, it explains by the case where a strong directive light is irradiated 
by the prism film. On the prism film shown in drawing 3 , when a strong directive light is irradiated 
from a prism side at the include angle near a film plane and a perpendicular, exposure light is refracted 
in a 2-way like a by the prism slant face of a different tilt angle, and while directivity has been strong, it 
penetrates a film. On the other hand, the light penetrated to a film plane and a perpendicular direction 
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becomes small. Therefore, if the optical diffiisibility ability equips a liquid crystal display with a low 
thing even if it does not arrange a diffusion layer or uses a diffusion layer, with the use gestalt of the 
transparent mode using the strong directive back light light source, according to the observation 
direction of a display, outgoing radiation light reinforcement will differ greatly and visibility will fall. For 
example, when a prism film is placed on the light guide plate of the back light system which installed 
the side light mold light source in the wedge-action-die light guide plate so that a prism side may turn to 
a light source side, the ratio (an optical intensity ratio is called hereafter) of the optical reinforcement of 
the beam of light which carries out outgoing radiation in the above directive refraction directions, and 
the optical reinforcement of the beam of light which carries out outgoing radiation in the direction of a 
normal of a prism film exceeds 4. That is, according to the observation direction of a display, outgoing 
radiation light reinforcement differs greatly and visibility falls. However, if Hayes of a diffusion layer is 
made 60% or more so that it may indicate by this invention, the above-mentioned optical intensity ratio 
will become four or less, and visibility will be improved. That is, with the concave convex of this 
invention, as shown in drawing 2 , if the layer which has the diffusion function arranged to the field of 
the opposite side is used, in case a powerful directive beam of light will pass a diffusion layer, the part 
serves as the diffused light c. Consequently, since the beam of light which carries out outgoing radiation 
in the direction of a normal of a prism film increases in order that the diffused light to this direction may 
contribute while the optical reinforcement of the beam of light which carries out outgoing radiation falls 
in the directive refraction direction, an optical intensity ratio falls. That is, the luminous-intensity 
unevenness by the observation direction will be reduced, and visibility can be improved. In the reflective 
mode in which do not turn on a back light but an extraneous light is used, when the directivity of an 
extraneous light is strong, the diffusion layer for visibility amelioration is required similarly. If the prism 
side of a prism film needs to arrange to the opposite side and a diffusion layer is conversely arranged so 
that a diffusion layer may be indicated by arranging between a prism film and a watcher, i.e., this 
invention, also for the reason, since retroreflection of the extraneous light will be carried out with a 
prism film, without passing a diffusion layer, a diffusion layer will not function. 
[0017] As an approach of demonstrating a diffusion function, the following is mentioned, for example. 
Moreover, it is also possible to combine how the followings differ. 

1. How to refract and scatter about, make reflect beam of light in various directions by shape of detailed 
toothing formed in base material front face, and diffuse. 

2. A base material applies the particle of a different refractive index to a base material front face, or 
distributes it inside a base material, and is refraction, dispersion, scattered reflection, and the approach 
of making carry out a multiple echo and diffusing to various directions about a beam of light. 

3. How to give very small refractive -index distribution to the interior of base material, refract and 
scatter beam of light in various directions, and diffuse. 
[0018] As for the method of creating the optical diffusion layer of this invention, the following approach 
etc. is mentioned. Moreover, it is also possible to carry out two or more sheet laminating of the optical 
diffusion layer created by the following all directions methods or to give two or more approaches to one 
base material. 

1) How to create a sheet-like diffusion layer separately from the member which has the shape of above- 
mentioned toothing, and pile up with the member which has the shape of toothing, or stick. A diffusion 
layer can be created by the approach of fabricating the resin which mixed the light-scattering nature 
particle in the shape of a sheet etc. 

2) How to perform micro processing to the rear face of the member which has the shape of toothing. 

3) How to give diffusibility to the member itself which applies the mixture of a light- scattering nature 
particle and a binder to the rear face of the member which has the shape of toothing, distributes a light- 
scattering nature particle inside the member which has the shape of approach 4 toothing which forms a 
diffusion layer, and has the shape of toothing [0019] As the above-mentioned light- scattering nature 
particle, the particle of organic high molecular compounds, such as a particle of mineral matter, such as 
an aluminum oxide, titanium oxide, aluminium powder, tin powder, gold dust, silver dust, and a pearl 
mica, a flake, and polyolefine, polystyrene, and a flake can be used. Moreover, it is also possible by 
forming the opening of configurations, such as a detailed globular form, into a base material to give 
light- scattering nature. 
[0020] In the transparency reflecting plate of this invention, a diffusion layer can be arranged also at a 
concave convex side if needed. Moreover, if needed, the transflective reflecting plate of the conventional 
method and the ingredient which has diffusion functions, such as an opalescence film, are stuck on the 
transparency reflective mold polarizing plate of this invention, and may be used for it. 
[002 1] As for the light transmission of the diffiision layer of this invention, considering as 80% or more is 
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more preferably desirable 60% or more. Although it is possible to usually adopt a diffusion layer with a 
high beanrof-light reflection factor when thinking a reflection property as important as a liquid crystal 
display, light transmission becomes low with the trade-off relation between the transmitted light and the 
reflected light like the transflective reflecting plate of a conventional type in that case. However, since a 
part of light which passed the diffusion layer as it was shown in drawing 2 , even if the light 
transmission of a diffusion layer was high in this invention and most beams of light passed a diffusion 
layer is again reflected in a watcher side, a trade-off is not materialized, and even when the light 
transmission of a diffusion layer is high, a reflection property cannot fall easily. Therefore, the 
transparency reflective engine performance as it being more total to make light transmission of a 
diffusion layer high as a result improves. 

[0022] Finally, the optical diffusibility of the shape of toothing of the member which has the shape of 
toothing of this invention, or an arrangement and a diffusion layer considers the reflective effectiveness 
of the light from the watcher side in the reflective mold display when not using the transparency 
effectiveness of the light from the tooth back in the case of using a back light, and a back light, and 
optimization of diffusibility, and is determined. 

[0023] As a polarizing plate of this invention, polarizing plates used for the usual liquid crystal display, 
such as an iodine system polarizing plate and a color system polarizing plate, can be used. 
[0024] As a tooth-back exposure mold light source unit of this invention, the tooth-back exposure mold 
light source unit used for the usual liquid crystal display can be used. For example, fluorescence tubing 
or an LED component is used for the light source, there are a method which carries out outgoing 
radiation of the light from the sheet-like light outgoing radiation section through the transparent 
material of the transparence quality of the material, a method using sheet-like EL light emitting device 
as the surface light source, etc., the optical outgoing radiation section of these tooth-backs exposure mold 
light source unit is seen from a watcher side, and is arranged in the inner part of a liquid crystal display 
component, and in the transparent mode, it is used for a liquid crystal display component from a tooth 
back, irradiating. Therefore, as arrangement of each part material, it sees from a watcher side and 
becomes the order of the optical outgoing radiation section of the 1st polarizing plate, a liquid crystal 
cell, the 2nd polarizing plate, the diffusion layer specified by this invention, the layer (it is made for a 
concave convex to turn to a light source side) which has the concave convex specified by this invention, 
and a tooth-back exposure mold light source unit. 

[0025] The member which has the shape of toothing of this invention, and the layer which has a 
diffusion function are arranged through adhesion or an air space, or with well-known acrylic adhesives 
etc., it can paste together and it can be used, unifying. It can arrange through adhesion or an air space to 
a polarizing plate, or can paste together and unify with well-known acrylic adhesives etc., and they can 
be made into the transparency reflective mold polarizing plate suitable for transparency reflective mold 
liquid crystal displays, such as TN mold and a STN mold. And the transparency reflective mold liquid 
crystal display excellent in visibility is obtained by equipping a liquid crystal display with such a 
transparency reflective mold polarizing plate by the method indicated to this invention. 
[0026] 

[Example] Although this invention is further explained to a detail using an example below, this 
invention is not limited to an example. In addition, the permeability of the light of this invention and a 
reflection factor are JIS. The total light transmission and the total beam-of-light reflection factor which 
were measured by K-7105 prescribe. Measurement of an optical intensity ratio was measured by the 
following approaches. That is, what carried out the laminating of the prism sheet which turned the 
prism side downward (light source side), a diffusion plate, and the polarizing plate to the order was 
installed as a test portion on the optical outgoing radiation side of the wedge-action-die light guide plate 
of a side light light source method. Since the light which irradiated the sample via the optical outgoing 
radiation side of a light guide plate from the light source was refracted with a prism film as mentioned 
above in case it passes a sample, although the light which passed the sample produced the angular 
distribution of optical reinforcement, it measured luminous-intensity A of the direction which shows the 
maximum reinforcement, and luminous-intensity B which advances in the direction of a normal of a 
prism film plane, and made the ratio (A/B) the optical intensity ratio. The light-receiving angle was 
made into 2 degrees at the detector using the optical power meter (ANRITSU ML9001A mold). 
[0027] By the shape of a triangle whose example 1 cross section is 90 degrees of vertical angles, to the 
prism side of the prism film BEFII 90/50 (Minnesota Mining & Mfg. Co. make) whose distance between 
top-most vertices is 50 micrometers, the transflective reflecting plate AS 011 (the Sumitomo Chemical 
Co., Ltd. make, Hayes 88.6%, 31.1% of light transmission) has been arranged as an optical diffusion 
layer to the smooth side of the opposite side, subsequently to the order of polarizing plate SH-1832A 
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(Sumitomo Chemical Co., Ltd. make), the laminating was carried out, and the transparency reflective 
mold polarizing plate of this invention was obtained with it. The result of having measured permeability, 
the reflection factor, and the optical intensity ratio is shown in Table 1. In addition, the reflection factor 
of the beam of light from 89.5%, a prism side, and hard flow of the permeability of the beam of light from 
the prism side of the used prism film was 69.5%, and, for the permeability of the beam of light from a 
concave convex side, and a concave convex side, the sum total with the reflection factor of the beam of 
light from hard flow was 159.0%. When a liquid crystal display is equipped with this transparency 
reflective mold polarizing plate and the visual judgment of the visibility is carried out, it is good visibility 
in a reflective mold, a transparency mold, and both of the methods used. 
[0028] the prism side of the example 2 prism film BEFII 90/50 - the smooth side of the opposite side - 
the optical diffusion film D113 (the Kimoto make, Hayes 88.0%, 90.2% of light transmission) - 
subsequently to the order of polarizing plate SH-1832A the laminating was carried out, and the 
transparency reflective mold polarizing plate of this invention was obtained. The result of having 
measured permeability, the reflection factor, and the optical intensity ratio is shown in Table 1. When a 
liquid crystal display is equipped with this transparency reflective mold polarizing plate and the visual 
judgment of the visibility is carried out, it is good visibility in a reflective mold, a transparency mold, and 
both of the methods used. 

[0029] the prism side of the example 3 prism film BEFII 90/50 - the smooth side of the opposite side - 
the optical diffusion film ZNBMU2 (the KEIWA commerce-and-industry company make, Hayes 83.4%, 
95.2% of light transmission) - subsequently to the order of polarizing plate SH-1832A the laminating 
was carried out, and the transparency reflective mold polarizing plate of this invention was obtained. 
The result of having measured permeability, the reflection factor, and the optical intensity ratio is shown 
in Table 1. When a liquid crystal display is equipped with this transparency reflective mold polarizing 
plate and the visual judgment of the visibility is carried out, it is good visibility in a reflective mold, a 
transparency mold, and both of the methods used. 

[0030] The laminating only of the polarizing plate SH-1832A was carried out to the example of 
comparison 1 transflective reflecting plate AS 011, and the transflective reflective mold polarizing plate 
was obtained. The result of having measured permeability, the reflection factor, and the optical intensity 
ratio is shown in Table 1. The sum total of permeability and a reflection factor was sharply low compared 
with the transparency reflecting plate by the above-mentioned example. 
[0031] the prism side of the example of comparison 2 prism sheet BEFII 90/50 - the transflective 
reflecting plate AS 011 (Sumitomo Chemical Co., Ltd. make) - subsequently to the order of polarizing 
plate SH-1832A the laminating was carried out, and the direction of prism obtained the reverse 
transparency reflective mold polarizing plate with this invention. The result of having measured 
permeability, the reflection factor, and the optical intensity ratio is shown in Table 1. The sum total of 
permeability and a reflection factor was sharply low compared with the transparency reflecting plate by 
the above-mentioned example. 

[0032] With the prism side of the example of comparison 3 prism sheet BEFII 90/50, the optical diffusion 
film #100'BMU4S (KEIWA commerce-and-industry company make, Hayes 36.0%, 91.9% of light 
transmission) and subsequently to order of polarizing plate SH-1832A carry out laminating, and using 
weak diffusion layer of optical diffusibility ability transparency reflective mold polarizing plate was 
obtained to the smooth side of the opposite side. The result of having measured permeability, the 
reflection factor, and the optical intensity ratio is shown in Table 1. Although the sum total of 
permeability and a reflection factor was almost equivalent compared with the transparency reflecting 
plate by the above-mentioned example, compared with each example, the optical intensity ratio became 
a twice [ about / more than ] as many value as this, and got worse. 
[0033] 

[Table 1] 
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[0034] <Note 1> A polarizing plate side is the total light transmission of the beam of light from an 
opposite direction <notes 2>. Total beanrof- light reflection factor of the beam of light from a polarizing 
plate side [0035] 

[Effect of the Invention] The transparency reflecting plate of this invention, the transparency reflective 
mold polarizing plate, and the transparency reflective mold liquid crystal display using it are brightly 
excellent in visibility compared with the conventional liquid crystal display, when it is used with a 
reflective mold. Moreover, when it is used with a transparency mold, as compared with the conventional 
transflective reflecting plate, the amount of transmitted lights is large, and a bright display is possible, 
and in using for the pocket display device of a dc-battery drive etc., it becomes possible to carry out long 
duration use. 
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